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Arguments for Investment in Fusion Propulsion 
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Arguments for NASA Investment in Fusion 
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• NASA should leverage the basic research being 
developed by DOE to develop fusion propulsion 
technologies 

1 Schulze, Norman R„ Fusion Energy for Space Missions in the 21 st Century, NASA TM-4298, August 1991. 
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EARTH AND EARTH ORBIT 



Fusion propulsion holds the promise of enabling human exploration beyond the inner planets 
and enhancing all other human/robotic missions outside Lunar orbit 
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Fusion Propulsion Regimes in Density , 
Confinement Time, Engine Mass , and Specific Power 
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Magnetokinetic Compression ofFRC Fusion Rocket 
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- By-products: He 4 ; neutrons 

- Radiation: electromagnetic waves; 
neutrons (may be shielded). 

[1] A.L. Hoffman, J.T. Slough, "FRC Lifetime Scaling Based on Measurements from the Large s Experiment (LSX)", Nuclear Fusion 33, 23 (1993). 


Gasdynamic Trap (GDT) Fusion Rocket 
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Fast Ignition Inertial Confinement Fusion 
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Spherical Torus 



High betas possible with spherical torus could allow the development of 
smaller and lighter systems (relative to the tokamak) 

Use in a propulsion system would require a fairly complex divertor system 


The Spheromak Was Chosen foi 
an Early Fusion Rocket Design 











Flow Z-Pinch Fusion Rocket 
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The Need for Fusion Propulsion 


By Jason Cassibry* 

Propulsion Research Center, University of Alabama in Huntsville 
N239 Technology Hall 
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Fusion propulsion is inevitable if the human race remains dedicated to exploration of the 
solar system. There are fundamental reasons why fusion surpasses more traditional 
approaches to routine crewed missions to Mars, crewed missions to the outer planets, and 
deep space high speed robotic missions, assuming that reduced trip times, increased 
payloads, and higher available power are desired. A recent series of informal discussions 
were held among members from government, academia, and industry concerning fusion 
propulsion. We compiled a sufficient set of arguments for utilizing fusion in space. If 
the U.S. is to lead the effort and produce a working system in a reasonable amount of 
time, NASA must take the initiative, relying on, but not waiting for, DOE guidance. In 
this talk those arguments for fusion propulsion are presented, along with fusion enabled 
mission examples, fusion technology trade space, and a proposed outline for future 
efforts. 


*Significant contributions to the material in the presentation have been provided by Rob 
Adams, Robert Chiroux, John Cole, Bill Ernrich, Tom Jarboe, Ron Kirkpatrick, Irv 
Lindemuth, Adam Martin, Uri Shumlak, John Slough, Geoffrey Statham, Vince Teofilo, 
and Y. C. Francis Thio. 


